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(57) ABSTRACT

A cartridge includes a liquid-holding container and a case.
The liquid-holding container includes a liquid container por-
tion, a hollow vent plug, a first engaging portion, a second
engaging portion, a first opening, and a second opening. The
case is configured to support the liquid holding container and
includes a first opening and a second opening. The first open-
ing is configured to be a portion with which the first engaging
portion engages. The second opening is configured to be a
portion with which the second engaging portion engages in an
elastically deformed state.

9 Claims, 18 Drawing Sheets
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1
CARTRIDGE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Japanese Patent Appli-
cation No. 2014-73651, filed Mar. 31, 2014. The disclosure of
the foregoing applications is incorporated herein by reference
in its entirety.

BACKGROUND

The present disclosure relates to a cartridge in which a
liquid-holding container that is configured to contain a liquid
is disposed inside a case.

A cartridge is known in which a liquid-holding container is
contained in a case. For example, the known ink cartridge is
provided with an ink bag that can contain an ink that is a liquid
and with a case that contains the ink bag. The ink bag has a
vent plug that draws out the ink that is contained in the ink
bag. The vent plug has an engaging projection that projects in
one direction from the vent plug. The case has an engagement
hole. The ink bag is anchored in place in the case by fitting the
engaging projection of the vent plug into the engagement hole
in the case.

SUMMARY

With the known ink bag, in a case where a force is applied
to the vent plug, for example, it is possible that the engaging
projection will disengage front the engagement hole, and the
ink bag will come out of the case.

Various embodiments of the broad principles derived
herein provide a cartridge that reduces the possibility that the
liquid-holding container will come out of the case.

The embodiments herein provide a cartridge that includes
a liquid-holding container and a case. The liquid-holding
container includes a liquid container portion, a hollow vent
plug, a first engaging portion, a second engaging portion, a
first opening, and a second opening. The liquid container
portion is flexible and configured to contain a liquid. The
hollow vent plug is connected to the liquid container portion.
The first engaging portion is connected to the vent plug and
extends in a direction that intersects a face of the liquid
container portion. The second engaging portion is connected
to the vent plug on the opposite side of the vent plug from the
first engaging portion. The second engaging portion extends
in the direction that intersects the face of the liquid container
portion, such that the second engaging portion is opposite the
first engaging portion and is shorter than the first engaging
portion from a face that includes an axis of the vent plug. The
second engaging portion is configured to deform elastically in
a direction toward the vent plug. The case is configured to
support the liquid holding container and includes a first open-
ing and a second opening. The first opening is configured to
be a portion with which the first engaging portion engages.
The second opening is configured to be a portion with which
the second engaging portion engages in an elastically
deformed state.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present disclosure will he described
below in detail with reference to the accompanying drawings
in which:

FIG. 1 is an oblique view of a printer;
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FIG. 2 is an oblique view of a cartridge mounting portion in
which cartridges are mounted;

FIG. 3 isan oblique view of a frame portion of the cartridge
mounting portion;

FIG. 4 is an oblique view of the cartridge;

FIG. 5 is an oblique view of the cartridge, with a second
case removed;

FIG. 6 is a left side view of a liquid-holding container that
contains a liquid;

FIG. 7 is an oblique view of a vent plug unit in which an
attaching portion is in a first orientation;

FIG. 8 is a front view of the vent plug unit in which the
attaching portion is in the first orientation;

FIG. 9 is an exploded oblique view o the vent plug unit in
which the attaching portion is in the first orientation;

FIG. 10 is a vertical section view of the cartridge, including
the vent plug unit in which the attaching portion is in the first
orientation;

FIG. 11 is an oblique view of a holder;

FIG. 12. is a front view of the vent plug unit in which the
attaching portion is in a second orientation;

FIG. 13 is a vertical section view of the cartridge, including
the vent plug unit in which the attaching portion is in the
second orientation;

FIG. 14 is an oblique view of a first case;

FIG. 15 is an enlarged view of the main part of the first case;

FIG. 16 is a figure that shows an area around a vent plug of
the cartridge that is mounted in the cartridge mounting por-
tion;

FIG. 17 is a front view of a vent plug unit in which an
attaching portion is in a first orientation, according to a modi-
fied example; and

FIG. 18 is a front is of the vent plug unit in which the
attaching portion is in a second orientation, according to the
modified example.

DETAILED DESCRIPTION

An embodiment of the present disclosure will be explained
with reference to the drawings. An overall configuration of a
printer 1 will be explained with reference to FIGS. 1 to 3. In
the explanation that follows, the top, the bottom, the lower
right, the upper left, the upper right, and the lower left in FI1G.
1 define the top, the bottom, the right, the left, the rear, and the
front of the printer 1.

As shown in FIG. 1, the printer 1 is an inkjet printer that
discharges an ink that is a liquid onto a cloth such as a T-shirt
or the like (not shown in the drawings) that is a printing
medium. The printing medium may also be a paper or the like.
The printer 1 of the present embodiment prints a color image
on the printing medium by emitting five different types of the
ink downward. The five types of the ink are white, black,
yellow, cyan, and magenta.

The printer 1 is mainly provided with a housing 2, a platen
drive mechanism 6, a platen 5, a tray 4, a frame body 10, a
guide shaft 9, a rail 11, a carriage 20, a support portion (not
shown in the drawings), head units 100 and 200, a drive belt
101, and a drive motor 19. The housing 2 is substantially a
three-dimensional rectangle whose long axis extends from
left to right. An operation portion (not shown in the drawings)
that performs operations of the printer 1 is provided on the
front right portion of the housing 2. The operation portion is
provided with a display and operation buttons. The display
displays various types of information. A user operates the
operation buttons when inputting commands that are related
to various types of operations of the printer 1. The platen drive
mechanism 6 is provided in its interior with as pair of guide
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rails (not shown in the drawings) that extend from the front to
the rear. The pair of the guide rails support the platen 5 and the
tray 4 such that the platen 5 and the tray 4 can be conveyed
toward the front and the rear. The platen drive mechanism 6
moves the platen 5 and the tray 4 toward the front and the rear
of'the housing 2 along the pair of the guide rails, with a motor
(not shown in the drawings) that is provided at the rear end of
the platen drive mechanism 6 serving as a drive source. The
platen 5 is a plate that is substantially rectangular in a plan
view, and its long axis extends toward the front and the rear of
the housing 2. The platen 5 is provided below the frame body
10. The printing medium, which may be a cloth such as a
T-shirt or the like, for example, is placed on the top face of the
platen 5. The tray 4 is substantially rectangular in a plan view,
and it is provided below the platen 5. The tray 4 receives the
sleeves and the like of the T-shirt that has been placed on the
platen 5, so the sleeves and the like do not fall into the interior
of'the housing 2. The frame body 10 has a frame shape that is
substantially rectangular in a plan view. The frame body 10 is
installed in the top portion of the housing 2. The frame body
10 supports the guide shaft 9 and the rail 11. The guide shaft
9 is a shaft member that extends to the left and the right. The
rail 11 is a rod-shaped member that is disposed to the rear of
the guide shaft 9 and extends to the left and the right. The
guide shaft 9 and the rail 11 are separated from one another in
the front-rear direction. The guide shaft 9 supports the car-
riage 20 such that the carriage 20 can be conveyed to the left
and the right. The carriage 20 carries the head units 100 and
200. A head portion (not shown in the drawings) is provided
on the bottom face of each of the head units 100 and 200. In
conjunction with the operation of a piezoelectric element,
each one of the head portions discharges droplets of the ink
downward from a plurality of tiny nozzles (not shown in the
drawings).

The drive belt 101 spans the frame body 10 in the left-right
direction. The drive belt 101 is made of a flexible resin. The
drive motor 19 is provided in the front right portion of the
frame body 10. The drive motor 19 is provided between the
guide shaft 9 and the rail 11 in the front-rear direction. The
drive motor 19 is capable of rotating forward and in reverse,
and it is coupled to the carriage 20 via the drive belt 101.
When the drive motor 19 drives the drive belt 101, the carriage
20 moves in a reciprocating manner to the left and the right.
Therefore, the respective head portions of the head units 100
and 200 move in a reciprocating manner to the left and the
right. The head portions that move in a reciprocating manner
to the left and the right discharge the ink onto the printing
medium while the platen 5 conveys the printing medium
toward the front and the rear.

A cartridge mounting portion 8 that is shown in FIG. 2 is
provided on the right side of the printer 1. The housing 2
supports the cartridge mounting portion 8. Cartridges 3 that
are mounted in the cartridge mounting portion 8 supply the
inks to the respective head portions of the head units 100 and
200. A plurality of the cartridges 3 is configured to be
mounted in the cartridge mounting portion 8. In the present
embodiment, six of the cartridges 3 are mounted.

As shown in FIG. 3, a frame portion 38 is provided in the
front portion of the cartridge mounting portion 8. Openings
120A to 120F are provided in the frame portion 38. The
cartridges 3 are inserted into and removed from the openings
120A to 120F. The openings 120A to 120F are arrayed in
three rows in the up-down direction and two columns in the
left-right direction. A protuberance 121 is provided in the
bottom portion of each one of the upper four openings 120A
to 120D. A protuberance 122 is provided in the bottom por-
tion of each one of the lower two openings 120E and 120F.
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Each of the protuberances 121 and 122 projects upward. The
openings 120A and 120B, the openings 120C and 120D, and
the openings 120E and 120F are arrayed from the left side to
the right side, respectively. Each of the protuberances 121 in
the openings 120A and 120C is positioned farther to the right
than the protuberance 122 in the opening 120E. Each of the
protuberances 121 in the openings 120B and 120D is posi-
tioned farther to the right than the protuberance 122 in the
opening 120F.

As shown in FIG. 4, when the cartridge 3 is mounted in the
cartridge mounting portion 8 through any one of the openings
120A to 120D, the corresponding protuberance 121 passes
through a groove 361 ofthe cartridge 3 (to be described later).
When the cartridge 3 is mounted in the cartridge mounting
portion 8 through either one of the openings 120E and 120F,
the corresponding protuberance 122 passes through a groove
362 of the cartridge 3 (to be described later). When the car-
tridge 3 is mounted in the cartridge mounting portion 8, a
hollow needle 106 shown in FIG. 16 pierces a rubber plug
(not shown in the drawings). The rubber plug is in a vent plug
70 of aliquid-holding container 31, which is shown in FIG. 7.
The hollow needle 106 is a needle that draws a liquid out of
the liquid-holding container 31.

The cartridge 3 will be explained with reference to FIGS. 4
to 16. In the explanation that follows, the top, the bottom, the
lower right, the upper left, the upper right, and the lower left
in FIG. 4 respectively define the top, the bottom, the front, the
rear, the right, and the left of the cartridge 3. As shown in
FIGS. 4 and 5, the cartridge 3 is provided with the liquid-
holding container 31 and a case 32. The case 32 accommo-
dates the liquid-holding container 31 in its interior.

As shown in FIG. 5, the liquid-holding container 31 is
provided with a liquid-holding bag 13 and a vent plug unit 7.
As shown in FIG. 6, the liquid-holding bag 13 is a bag-shaped
container that is formed from two sheets 13A and 13B. The
two sheets 13A and 13B are made of flexible resin and are
rectangular. The peripheral edges of the two sheets 13A and
13B are thermally welded in a state in which faces of the two
sheets 13A and 13B are caused to face each other.

The liquid-holding bag 13 is configured to contain various
types ofliquid in its interior. The liquid in the present embodi-
ment is an ink. When a large amount of the ink is contained in
the liquid-holding bag 13, the sheets 13 A and 13B are curved
in directions in which they are separated from one another, as
shown in FIG. 6. When a small amount of the ink is contained
in the liquid-holding bag 13, the sheets 13A and 13B slacken
in the direction in which the distance between them narrows
and they touch one another. In the drawings other than FIG. 6,
the liquid-holding bag 13 is shown in a state in which it does
not contain the ink, but it does actually contain the ink. The
liquid-holding bag 13 is not shown in FIG. 16.

The overall configuration of the vent plug unit 7 will be
explained. As shown in FIGS. 6 and 7, the vent plug unit 7 is
provided with the vent plug 70. The vent plug 70 is connected
to the liquid-holding bag 13 and extends in the front-rear
direction, which is the X axis direction. The X axis direction
is substantially parallel to the long axis of the liquid-holding
bag 13 in the front-rear direction. As shown in FIGS. 7 and 8,
the vent plug 70 is connected to a first projecting portion 83
and a second projecting portion 85. The first projecting por-
tion 83 is provided on the right side of the vent plug 70. The
second projecting portion 85 is provided on the opposite side
from the first projecting portion 83, which is the left side of
the vent plug 70, such that the vent plug 70 is between the first
projecting portion 83 and the second projecting portion 85.
The first projecting portion 83 and the second projecting
portion 85 are arrayed in the left-right direction and extend in
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a direction in which they intersect with the faces of the sheets
13 A and 13B of the liquid-holding bag 13. Furthermore, the
first projecting portion 83 and the second projecting portion
85 extend in the downward direction, which is orthogonal to
the X axis direction.

In the explanation that follows, the downward direction in
which the mutually opposed first projecting portion 83 and
second projecting portion 85 extend will be called the pro-
jecting direction in some cases. The length of the second
projecting portion 85 in the projecting direction from a plane
that passes through the X axis and extends in the left-right
direction is shorter than the length of the first projecting
portion 83 in the projecting direction. The first projecting
portion 83 engages with a first opening 372 that is provided in
the case 32. The second projecting portion 85 engages with a
second opening 391 that is provided in the case 32. The
liquid-holding container 31 is thus mounted in the case 32
(refer to FIG. 10).

A configuration of the vent plug unit 7 will be explained
with reference to FIGS. 7 to 11. As shown in FIGS. 7 t0 9, the
vent plugunit 7 is provided with the vent plug 70, an attaching
portion 80, a holder 90, an electric circuit board 98, and a
screw 99 shown in FIG. 9. As shown in FIG. 9, the vent plug
70 is provided with a main body portion 711. The main body
portion 711 has a circular cylindrical shape that extends in the
X axis direction. The main body portion 711 is provided with
a hollow portion 712. The hollow portion 712 extends
through the main body portion 711 in the X axis direction.
The hollow portion 712 connects the interior of the liquid-
holding bag 13 with the outside. The rubber plug (not shown
in the drawings) is disposed in a portion of the hollow portion
712 in the X axis direction, so the ink that is inside the
liquid-holding bag 13 does not leak out.

The front end portion of the main body portion 711 is a tip
portion 713. The tip portion 713 has a circular cylindrical
shape that extends in the X axis direction. A support portion
72 and a first mounting portion 74 are provided to the rear of
the tip portion 713. The support portion 72 supports the
attaching portion 80. The support portion 72 is provided with
a flat portion 721, a support arm 73, a protruding portion 728,
and a cylindrical portion 724. The flat portion 721 is provided
on the top face of the main body portion 711. The cylindrical
portion 724 is provided to the right of the main body portion
711 and extends in the up-down direction. A tip portion 726 is
provided on the upper end of the cylindrical portion 724. The
tip portion 726 is a cylindrical portion whose axis coincides
with that of the cylindrical portion 724. The diameter of the
tip portion 726 is smaller than the diameter of the cylindrical
portion 724. The cylindrical portion 724 and the tip portion
726 are provided with as thread groove 725. The thread
groove 725 runs downward from the top face of the tip portion
726 through the interior of the cylindrical portion 724. The
protruding portion 728 is provided to the left of the flat por-
tion 721. The protruding portion 728 is a circular column that
protrudes upward and has a rounded tip.

The support arm 73 is provided with as first arm portion
731 and a second arm portion 732 that face each other in
front-rear direction. The first arm portion 731 and the second
arm portion 732 project to the left from the main body portion
711, and their left ends extend upward. A wall portion 733 is
provided on the upper left end of the first arm portion 731. The
wall portion 733 extends toward the rear. A wall portion 734
is provided on the upper left end of the second arm portion
732. The wall portion 734 extends toward the front.

As shown in FIGS. 9 and 10, the first mounting portion 74
is provided on the outside face of the vent plug 70. Wall
portions 741 project downward from the lower rear of the tip
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portion 713, forming a rectangular shape in a plan view. The
lower edges of the wall portions 741 are connected to the
periphery of the first mounting portion 74. The first mounting
portion 74 is a flat portion that is on the lower edges of the wall
portions 741, and it extends in the left-right direction, in
which the first projecting portion 83 and the second project-
ing portion 85 are arrayed. The first projecting portion 83 and
the second projecting portion 85 are arrayed on opposite sides
of the first mounting portion 74.

As shown in FIG. 9, the vent plug 70 is provided with a
second mounting portion 75 and a connecting portion 76. The
second mounting portion 75 projects radially outward around
the main body portion 711. A second support portion 347
shown in FIG. 15 supports the lower edge of the second
mounting portion 75. The connecting portion 76 is provided
to the rear of the second mounting portion 75. The connecting
portion 76 is provided with a plurality of projecting portions
761 that project radially outward around the connecting por-
tion 76. As shown in FIG. 6, the main body portion 711 is
affixed to the liquid-holding bag 13 by thermally welding the
sheets 13A and 13B, between which the connecting portion
76 is held, to the connecting portion 76.

The attaching portion 80 will be explained. As shown in
FIG. 9, the attaching portion 80 is a separate piece from the
vent plug 70, and it is configured to be attached to the vent
plug 70. The attaching portion 80 is provided with a base
portion 81, the first projecting portion 83, the second project-
ing portion 85, and a wall portion 87. The attaching portion 80
is configured to be switched between a first orientation (refer
to FIGS. 7 to 10) and a second orientation (refer to FIGS. 12
and 13). In the first orientation of the attaching portion 80 that
is shown in FIGS. 7 to 10, the first projecting portion 83 is
positioned to the right of the vent plug 70 and the second
projecting portion 85 is positioned to the left of the vent plug
70. In the second orientation of the attaching portion 80 that
is shown in FIGS. 12 and 13, the first projecting portion 83 is
positioned to the left of the vent plug 70 and the second
projecting portion 85 is positioned to the right of the vent plug
70. In other words, in the first orientation, the first projecting
portion 83 is positioned to the right of the vent plug 70, which
is a first direction side that is orthogonal to the axis X of the
vent plug 70 and parallel to the faces of the sheets 13A and
13B of the liquid-holding bag 13 that does not contain the
liquid. At the same time, the second projecting portion 85 is
positioned on a second direction side in relation to the vent
plug 70, the second direction being a direction opposite to the
first direction. In the explanation that follows, the attaching
portion 80 in the first orientation will be explained.

The base portion 81 is rectangular in a plan view, with its
long axis extending from left to right, and it is a plate whose
top face is recessed slightly downward. A pair of projecting
portions 818 are provided in the front and rear of the base
portion 81. Each one of the pair of the projecting portions 818
extends from left to right along the entire base portion 81 and
projects upward. The pair of the projecting portions 818 posi-
tion the holder 90.

The wall portion 87 encloses the center of the top face of
the base portion 81 in a rectangular shape in a plan view, and
it extends upward. Extending wall portions 871 and 872 are a
pair of wall portions of the wall portion 87, on the left and
right sides, respectively. An engagement opening 873 is pro-
vided in the lower edge of the extending wall portion 871. An
engagement opening 874 is provided in the lower edge of the
extending wall portion 872. Each of the engagement openings
873 and 874 is an opening that is rectangular in a side view. A
pair of holder clips 914 and 915 engage with he engagement
openings 873 and 874.
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Rectangular holes 811 and 812 are provided in the base
portion 81. The rectangular holes 811 and 812 are continuous
with the engagement openings 873 and 874, respectively, and
penetrate through the base portion 81 in the up-down direc-
tion. An engagement hole 813 is provided in the left of the
base portion 81. An engagement hole 814 is provided in the
right of'the base portion 81. Each ofthe engagement holes 813
and 814 is a hole that is circular in a plan view and that
penetrates through the base portion 81 in the up-down direc-
tion. A communicating portion 815 is provided between the
rectangular hole 811 and the engagement hole 813. The com-
municating portion 815 penetrates through the base portion
81 in the up-down direction and links the rectangular hole 811
and the engagement hole 813 in the left-right direction. A
communicating portion 816 shown in FIG. 10 penetrates
through the base portion 81 in the up-down direction and links
the rectangular hole 812 and the engagement hole 814 in the
left-right direction.

The first projecting portion 83 is connected to the right
edge of the base portion 81. The first projecting portion 83 is
provided with a recessed portion 837. The right face of the
recessed portion 837 is recessed toward the left. As shown in
FIGS. 8 and 9, the first projecting portion 83 is provided with
extension portions 831, 832, 833 and two first engaging nubs
834. The extension portion 831 extends downward from the
right edge of the base portion 81. When the attaching portion
80 is mounted on the vent plug 70, the position of the lower
edge of the extension portion. 831 in the up-down direction is
approximately the same as the position of the center of the
main body portion 711 in a front view (refer to FIGS. 8 and
10).

As shown in FIG. 10, the extension portion 832 extends
obliquely downward to the right from the lower edge of the
extension portion 831. When the attaching portion 80 is
mounted on the vent plug 70, the position of the lower edge of
the extension portion 832 in the up-down direction is approxi-
mately the same as the position of the centers of the wall
portions 741 in the up-down direction. The extension portion
833 extends downward from the lower edge of the extension
portion 832. When the attaching portion 80 is mounted on the
vent plug 70, the position of the lower edge of the extension
portion 833 in the up-down direction is lower than the first
mounting portion 74.

The two first engaging nubs 834 project to the right from
the front and rear edges of the lower edge of the extension
portion 833 (refer to FIGS. 8 to 10). The first engaging nubs
834 engage with the groove 362 in an outer face 345 of a
supporting wall portion 34.

As shown in FIGS. 8 and 9, the second projecting portion
85 is connected to the left edge of the base portion 81. The
second projecting portion 85 is a plate-shaped member that
elastically deforms rightward toward the vent plug 70. The
second projecting portion 85 extends downward, which is the
projecting direction, then the lower end in the projecting
direction bends and extends upward in the opposite direction
from the projecting direction. The second projecting portion
85 is provided with extension portions 851, 852 and 853, a
projecting portion 854, a bent portion 855, and two second
engaging nubs 856. The extension portion 851 extends down-
ward from the left edge of the base portion 81. The bent
portion 855 is bent to the left in an arc shape from the lower
end of the extension portion 851. The lower end of the bent
portion 855 is a protruding end portion at the lower end of the
second projecting portion 85. In other words, the second
projecting portion 85 is bent to the left in a direction away
front the first projecting portion 83 at the protruding end
portion, and then extends toward the sheets 13A and 13B of

40

45

50

8

the liquid-holding bag 13. The position of the lower end of the
second projecting portion 85 in the up-down direction is
approximately the same as the position of the upper edge of
the extension portion 833 of the first projecting portion 83
(referto FIGS. 8 and 10). The length of the second projecting
portion 85 in the projecting direction is shorter than the length
of'the first projecting portion 83 in the projecting direction. As
shown in FIG. 8, a length .2 is shorter than a length [.1. The
length 1.2 is the distance in the up-down direction from the
center of the tip portion 713 of the vent plug 70 in a front view
to the lower end of the second projecting portion 85. The
length L1 is the distance in the up-down direction from the
center of the tip portion 713 of the vent plug 70 in a front view
to the lower end of the first projecting portion 83.

The extension portion 852 extends obliquely upward to the
left from the left edge of the bent portion 855. The position of
the upper end of the extension portion 852 in the up-down
direction is slightly higher than the center of the main body
portion 711 in a front view. The extension portion 853 extends
upward from the upper end of the extension portion 852. The
position of the upper end of the extension portion 853 is
slightly higher than the position of the center of the base
portion 81 in the up-down direction. The projecting portion
854 projects to the left from the upper end of the extension
portion 853.

As shown in FIG. 10, the two second engaging nubs 856
project to the left from the front and rear edges of the upper
end of the extension portion 852. Each of the two second
engaging nubs 856 engages with the inner side of the second
opening 391 (refer to FIG. 10). As shown in FIG. 8, the vent
plug 70 and the first mounting portion 74 are provided in an
area that includes the center position between the first engag-
ing nubs 834 and the second engaging nubs 856 in the left-
right direction. Specifically, the vent plug 70 and the first
mounting portion 74 are provided on a virtual line that
extends in the up-down direction, midway between the first
engaging nubs 834 and the second engaging nubs 856. Note
that, in the direction in which the first projecting portion 83
and the second projecting portion 85 are arrayed, the distance
from the center position between the first engaging nubs 834
and the second engaging nubs 856 to the first engaging nubs
834 is L.3. The distance from the center position between the
first engaging nubs 834 and the second engaging nubs 856 to
the second engaging nubs 856 is also L.3. The vent plug 70 is
thus not easily tilted obliquely, so the liquid-holding bag 13
does not easily come out of the case 32.

As shown in FIG. 9, the screw 99 is provided with a head
portion 991 and a shaft portion 992. The electric circuit board
98 is plate-shaped and rectangular in a plan view. Electronic
parts 981 are mounted on the bottom face of the electric
circuit board 98 (refer to FIG. 10). The electronic parts 981
may include a memory and the like (not shown in the draw-
ings), for example. The memory stores the types and the like
of the inks that are held in the liquid-holding container 31. A
plurality of electrodes (not shown in the drawings) are pro-
vided on the top face of the electric circuit hoard 98.

The holder 90 will be explained. As shown in FIG. 7, the
holder 90 holds the electric circuit board 98. The holder 90 is
mounted on the top side of the attaching portion 80. As shown
in FIGS. 9 and 11, the holder 90 is provided with a top wall
portion 91, a perimeter wall portion 92, holder engaging
portions 912 and 913, an extension portion 93, and a project-
ing portion 94. The top wall portion 91 is rectangular in a plan
view, with its long axis extending from left to right, and it is
the top face of the holder 90. A holder opening portion 911 is
provided in the center of the top wall portion 91 in the left-
right direction. The holder opening portion 911 is an opening
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that penetrates through the top wall portion 91 in the up-down
direction. The holder opening portion 911 exposes the top
face of the electric circuit board 98 to view (refer to FIG. 7).

The perimeter wall portion 92 is a wall portion that extends
downward from the outer edges of the top wall portion 91. As
shown in FIG. 11, the holder engaging portions 912 and 913
are engaging portions that extend downward, from the left
and the right edge, respectively, of the holder opening portion
911. The holder clip 914 is provided on the tip of the holder
engaging portion 912. The holder clip 914 projects to the
right. The holder clip 915 is provided on the tip of the holder
engaging portion 913. The holder clip 915 projects to the left.

The extension portion 93 is a plate-shaped portion that
extends rearward from the rear edge of the top wall portion
91. A through-hole 931 is provided in a central portion of the
extension portion 93 in a plan view. The through-hole 931 is
rectangular and penetrates through the extension portion 93.
The extension portion 93, being provided with the through-
hole 931, bends more easily than it would if it were not
provided with the through-hole 931. The projecting portion
94 projects upward from the rear edge of the extension por-
tion 93.

The ways in which the vent plug unit 7 is assembled will be
explained. In the present embodiment, in a case where the
liquid-holding bag 13 contains a color ink, an operator sets
the attaching portion 80 in the first orientation. In a case where
the liquid-holding bag 13 contains a white ink, the operator
sets the attaching portion 80 in the second orientation. The
assembling of the vent plug unit 7 may be performed at the
factory where the liquid-holding container 31 is produced, for
example.

The way in which the vent plug unit 7 is assembled in the
case where the attaching portion 80 is set in the first orienta-
tion will be explained with reference to FIGS. 9 and 10. The
operator places the attaching portion 80 on the support por-
tion 72 of the vent plug 70. The flat portion 721 of the vent
plug 70 supports the bottom face of the base portion 81. The
upper end of the extension portion 851 of the second project-
ing portion 85 is positioned between the first arm portion 731
and the second arm portion 732 and below the wall portion
733 and the wall portion 734. The protruding portion 728 is
inserted through the communicating portion 815. The tip
portion 726 is inserted through the engagement hole 814 of
the base portion 81. The operator screws the screw 99 into the
thread groove 725 from the top side of the base portion 81.
The base portion 81 is affixed to the support portion 72 by
sandwiching the base portion 81 between the cylindrical por-
tion 724 and the head portion 991 of the screw 99.

The operator positions the electric circuit board 98 under-
neath the holder opening portion 911 of the holder 90. The
electric circuit board 98 is held between the holder engaging
portion 912 and the holder engaging portion 913 (refer to
FIG. 11). The operator places the holder 90, which holds the
electric circuit board 98, on the top side of the base portion 81.
As shown in FIG. 10, the holder engaging portion 912 is
disposed on the left side of the extending wall portion 871 of
the attaching portion 80. The holder clip 914 engages with the
engagement opening 873. The holder engaging portion 913 is
disposed on the right side ofthe extending wall portion 872 of
the attaching portion 80. The holder clip 915 engages with the
engagement opening 874. The electric circuit board 98 is
sandwiched between the bottom face of the top wall portion
91 and the upper edge of the wall portion 87 (refer to FIG. 9).

The way in which the vent plug unit 7 is assembled in the
case where the attaching portion 80 is set in the second ori-
entation will be explained. As shown in FIGS. 9,12 and 13, in
the case where the attaching portion 80 is set in the second
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orientation, the operator attaches the attaching portion 80 to
the vent plug 70 with the left and right skies of the attaching
portion 80 reversed. The operator places the attaching portion
80 on the support portion 72 of the vent plug 70. The flat
portion 721 of the vent plug 70 supports the bottom face of the
baseportion 81. The upper end of the extension portion 831 of
the first projecting portion 83 is positioned between the first
arm portion 731 and the second arm portion 732 and below
the wall portion 733 and the wall portion 734. The protruding
portion 728 is inserted through the communicating portion
816. The tip portion 726 is inserted through the engagement
hole 813 ofthe base portion 81. The operator screws the screw
99 into the thread groove 725 from the top side of the base
portion 81. The base portion 81 is affixed to the support
portion 72 by sandwiching the base portion 81 between the
cylindrical portion 724 and the head portion 991 of the screw
99. The attaching portion 80 is disposed on the support por-
tion 72 of the vent plug 70 as described above.

In the same manner as when the attaching portion 80 is set
in the first orientation, the operator places the holder 90,
which holds the electric circuit board 98, on the top side of the
base portion 81. As shown in FIG. 13, the holder engaging
portion 912 is disposed on the left side of the extending wall
portion 872 of the attaching portion 80. The holder clip 914
engages with the engagement opening 874. The holder
engaging portion 913 is disposed on the right side a the
extending wall portion 871 of the attaching portion 80. The
holder clip 915 engages with the engagement opening 873.

The case 32 will be explained. As shown in FIGS. 4 and 5,
the case 32 includes a first case 33 and a second case 40. The
first case 33 supports the liquid-holding container 31. The
second case 40 is disposed on the top side of the first case 33
and is configured to be mounted on and removed from the first
case 33.

The first case 33 will be explained. As shown in FIG. 14,
the first case 33 is provided with the supporting wall portion
34, a left wall portion 332, a right wall portion 333, and a rear
wall portion 334. The supporting wall portion 34 is a wall
portion that is rectangular in a plan view and supports the
liquid-holding container 31, and it extends in the front-rear
direction, which is the X axis direction. The left wall portion
332, the right wall portion 333, and the rear wall portion 334
extend upward from the left edge, the right edge, and the rear
edge, respectively, of the supporting wall portion 34. The
front end of the first case 33 is not provided with a wall portion
and is open.

A notch 341 is provided in the center in the left-right
direction of the front edge of the supporting wall portion 34.
The notch 341 is rectangular in a plan view and is recessed
toward the rear. An inner face 344 is the face of the supporting
wall portion 34 on the side of the supporting wall portion 34
where the liquid-holding container 31 is placed. The outer
face 345 is the face of the supporting wall portion 34 on the
opposite side from the inner face 344. The grooves 361 and
362 are provided in the outer face 345. Each of the grooves
361 and 362 is recessed upward, which is the direction from
the supporting wall portion 34 toward the liquid-holding con-
tainer 31, and extends in the X axis direction. The groove 361
is provided to the left of the notch 341 and extends in the
front-rear direction of the supporting wall portion 34. The
groove 362 is provided to the right of the notch 341 and
extends in the front-rear direction of die supporting wall
portion 34. As a result of providing the grooves 361 and 362
in the outer face 345, the top sides of the grooves 361 and 362
protrude upward from the inner face 344.

As shown in FIGS. 10 and 15, a first opening 371 and the
first opening 372 are respectively provided in the front por-
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tion of the grooves 361 and 362, which is one end of the
grooves 361, 362 in the X axis direction. The first openings
371 and 372 are rectangular openings in as plan view that
penetrate through the supporting wall portion 34 in the up-
down direction. The first opening 372 is provided in a position
that corresponds to the first projecting portion 83 and that is
closer to the first projecting portion 83 than the second pro-
jecting portion 85 of the attaching portion 80 in the first
orientation (refer to FIG. 10). The first opening 371 is pro-
vided in a position where the first projecting portion 83 of the
attaching portion 80 in the second orientation can protrude
front the first opening 371 (refer to FIG. 13). In a case where
the liquid-holding container 31 is mounted in the first case 33,
the first projecting portion 83 protrudes from one of the first
opening 371 and the first opening 372 (refer to FIGS. 10 and
13).

As shown in FIG. 15, opening wall portions 381 and 382
form box shapes above the grooves 361 and 362 such that the
faces of the opening wall portions 381 and 382 that face each
other are open. The second opening 391 is provided on the
right face side of the opening wall portion 381 (refer to FIGS.
10 and 15). The first opening 371 and the second opening 391
are continuous with one another inside the opening wall por-
tion 381. A second opening 392 is provided on the left face
side of the opening wall portion 382. The first opening 372
and the second opening 392 are continuous with one another
inside the opening wall portion 382. The first openings 371
and 372 are respectively located inside the opening wall por-
tions 381 and 382 (refer to FIGS. 10 and 15). The second
opening 391 is open in the direction that intersects the inner
face 344 that is parallel to the opening face ofthe first opening
371. The second opening 392 is open in the direction that
intersects the inner face 344 that is parallel to the opening face
of the first opening 372. Each of the opening faces of the
second openings 391 and 392 is parallel to the left wall
portion 332 and the right wall portion 333. The opening wall
portion 381 is provided in a position that engages with the
second projecting portion 85 of the attaching portion 80 in the
first orientation (refer to FIG. 10). The opening wall portion
382 is provided in a position that engages with the second
projecting portion 85 of the attaching portion 80 in the second
orientation (refer to FIG. 13).

A first support portion 346 is provided to the rear of the
notch 341 in the supporting wall portion 34, between the
groove 361 and the groove 362 in the left-right direction. The
first support portion 346 is a flat surface that supports the first
mounting portion 74 of the vent plug unit 7 (refer to FIGS. 10
and 13). The second support portion 347 is provided on the
rear side of the first support portion 346. The second support
portion 347 supports the second mounting portion 75 of the
vent plug 70. The second support portion 347 is a wall portion
that is longer in the left-right direction and extends upward
from the supporting wall portion 34, and its upper edge is
recessed into a U shape in a front view. A recessed portion 348
is provided in the central part of the front-rear direction of the
second support portion 347. The recessed portion 348 is
recessed downward in a semi-circular shape. The lower edge
of the second mounting portion 75 of the vent plug 70 is
disposed in the recessed portion 348. The second support
portion 347 thus supports the vent plug 70 (refer to FIG. 16).

The second case 40 will be explained. As shown in FIG. 4,
the second case 40 is provided with a top wall portion 401, a
left wall portion 402, and a right wall portion 403. The top
wall portion 401 is positioned opposite the supporting wall
portion 34 in the up-down direction and extends in the front-
rear direction, which is the X axis direction. The left wall
portion 402 and the right all portion 403 extend downward
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from the left and the right edges, respectively, of the top wall
portion 401. The front and the rear ends of'the second case 40
are not provided with wall portions and are open. In a case
where the second case 40 is mounted on the first case 33, the
left wall portion 402 and the right wall portion 403 are respec-
tively positioned on the outer side of the left wall portion 332
and the outer side of the right wall portion 333.

The way in which the operator mounts the liquid-holding
container 31 in the case 32 and then mounts the liquid-holding
container 31 in the cartridge mounting portion 8 will be
explained. For example, the operator may mount the liquid-
holding container 31 in the case 32 at the factory that pro-
duces the cartridge 3, as well as at a factory or home where the
printer 1 is used. At a factory or home where the printer 1 is
used, for example, the operator removes the used liquid-
holding container 31 from the cartridge 3, then mounts a new
liquid-holding container 31 in the case 32.

A case in which the liquid-holding container 31 is mounted
in the cartridge 3 while the attaching portion 80 is in the first
orientation will be explained. The operator grasps the vent
plug unit 7 of the liquid-holding container 31. The operator
use a finger to press the left face of the projecting portion 854
of the second projecting portion 85 toward the right. The
second projecting portion 85 deforms elastically toward the
vent plug 70. The operator places the liquid-holding container
31 into the first case 33 from above the first case 33. As shown
in FIG. 10, the first projecting portion 83 protrudes downward
from the first opening 372. The lower end of the first project-
ing portion 83 enters the groove 362. The first engaging nubs
834 of the first projecting portion 83 engage with the outer
face 345 side of the groove 362. The second engaging nubs
856 of the second projecting portion 85 engage with the
second opening 391. The second projecting portion 85
engages with the second opening 391 in the elastically
deformed state. The liquid-holding container 31 is thus dis-
posed in the first case 33.

The first support portion 346 and the second support por-
tion 347 support the first mounting portion 74 and the second
mounting portion 75, respectively. The operator can therefore
engage the first projecting portion 83 and the second project-
ing portion 85 with the first case 33 while pressing the vent
plug unit 7 downward. The operator may dispose the liquid-
holding container 31 in the first case 33 more easily thanina
case where at least one of the first mounting portion 74 and the
second mounting portion 75 is not supported.

In a case where the attaching portion 80 is in the second
orientation (refer to FIG. 12), the left-right positional rela-
tionship of the first projecting portion 83 and the second
projecting portion 85 is the reverse of the state that is shown
in FIG. 10. As shown in FIG. 13, the first projecting portion 83
protrudes downward from the first opening 371. The lower
end of the first projecting portion 83 enters the groove 361.
The first engaging nubs 834 of the first projecting portion 83
engage with the outer face 345 side of the groove 361. The
second engaging nubs 856 of the second projecting portion 85
engage with the bottom face of the upper wall of the second
opening 392. The second projecting portion 85 engages with
the second opening 392 in the elastically deformed state. The
operator is therefore able to mount the liquid-holding con-
tainer 31 in a single type of the first case 33, regardless of
whether the attaching portion 80 is in the first orientation or
the second orientation.

After placing the liquid-holding container 31 in the first
case 33, the operator places the second case 40 on the top side
of the first case 33. The cartridge 3 is thus complete. The
operator mounts the completed cartridge 3 in the cartridge
mounting portion 8. The operator orients the front end of the
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cartridge 3 toward the cartridge mounting portion 8 and
inserts the cartridge 3 into one of the openings 120A to 120F
(refer to FIG. 3).

As Shown in FIG. 10, in a case where the liquid inside the
liquid-holding bag 13 is a color ink, the attaching portion 80
is in the first orientation. The first projecting portion 83 pro-
trudes into the groove 362 from the first opening 372 in the
first case 33. The second projecting portion 85 is not present
in the groove 361.

As shown in FIG. 3, the openings 120A to 120D constitute
the area in which the color inks are disposed. Therefore, in a
case where the operator inserts the cartridge 3 into one of the
openings 120A to 120D, the protuberance 121 enters the
groove 361. The cartridge 3 that is positioned by the protu-
berance 121 may enter the cartridge mounting portion 8
smoothly. In FIG. 10, the protuberance 121 inside the groove
361 is indicated by a dotted line. The openings 120EF and 120F
constitute the area in which the white inks are disposed. In a
case where the operator tries to insert a color ink cartridge 3
into one of the openings 120E, 120F, the protuberance 122
comes into contact with the first projecting portion 83, which
is inside the groove 362. The operator is therefore unable to
insert the color ink cartridge 3 into the openings 120E and
120F. The operator may be restricted from mounting a color
ink cartridge 3 in the wrong part of the cartridge mounting
portion 8. In FIG. 10, the protuberance 122 that comes into
contact with the first projecting portion 83 inside the groove
362 is indicated by a dotted line.

For example, a case may occur in which, instead of a white
ink liquid-holding container 31, the operator mounts a color
ink liquid-holding container 31 in the case 32 by mistake. In
that case, the attaching portion 80 is in the first orientation.
The first projecting portion 83 protrudes from the first open-
ing 372. In a case where the operator inserts the cartridge 3
into one of the openings 120E and 120F, the protuberance 122
comes into contact with the first projecting portion 83, which
is inside the groove 362. Because the cartridge 3 cannot be
inserted into the openings 120E and 120F, the operator
notices that the wrong type of the liquid-holding container 31
is mounted in the case 32. The operator may thus be restricted
from mounting the wrong type of the liquid-holding container
31 in the case 32.

As shown in FIG. 13, in a case where liquid inside the
liquid-holding bag 13 is a white ink, the attaching portion 80
is in the second orientation. The first projecting portion 83
protrudes into the groove 361 from the first opening 371 in the
first case 33. The first projecting portion 83 is not present in
the groove 362. Therefore, in a case where the operator inserts
the cartridge 3 into one of the openings 120E and 120F, the
protuberance 122 enters the groove 362. The cartridge 3 that
is positioned by the protuberance 122 may be inserted into the
cartridge mounting portion 8 smoothly. In FIG. 13, the pro-
tuberance 122 that is insult the groove 362 is indicated by a
dotted line.

In a case where the operator tries to insert a white ink
cartridge 3 into one of the openings 120A to 120D, the pro-
tuberance 121 comes into contact with the first projecting
portion 83, which is inside the groove 361. Therefore, the
operator cannot insert the white ink cartridge 3 into any of the
openings 120A to 120D. The operator may be restricted from
mounting a white ink cartridge 3 in the wrong part of the
cartridge mounting portion 8. In FIG. 13, the protuberance
121 that comes into contact with the first projecting portion 83
inside the groove 361 is indicated by a dotted line.

For example, a case may occur in which, instead of a color
ink liquid-holding container 31, the operator mounts a white
ink liquid-holding container 31 in the case 32 by mistake. In
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that case, the attaching portion 80 is in the second orientation.
The first projecting portion 83 protrudes from the first open-
ing 371. In a case where the operator tries to insert the car-
tridge 3 into one of the openings 120A to 120D, the protu-
berance 121 comes into contact with the first projecting
portion 83, which is inside the groove 361. Because the car-
tridge 3 cannot be inserted into the openings 120A to 120D,
the operator notices that the wrong type of the liquid-holding
container 31 is mounted in the case 32. The operator may thus
he restricted from mounting the wrong type of the liquid-
holding container 31 in the case 32.

As shown in FIG. 16, when the cartridge 3 is mounted in the
cartridge mounting portion 8, an engaging portion 105 that
engages with the projecting portion 94 in the cartridge mount-
ing portion 8 is inserted into the interior of the cartridge 3
through an opening in the front end of the cartridge 3. The
engaging portion 105 engages with the projecting portion 94
of the holder 90. The engaging portion 105 that is engaged
with the projecting portion 94 restricts the movement of the
cartridge 3 toward the rear inside the cartridge mounting
portion 8. In the process of the projecting portion 94 engaging
with the engaging portion 105, the extension portion 93 is
bent downward below the engaging portion 105. The project-
ing portion 94 engages with the engaging portion 105
smoothly.

A plurality of electrodes (not shown in the drawings) that
are provided in the cartridge mounting portion 8 come into
contact with the plurality of the electrodes (not shown in the
drawings) on the top face of the electric circuit board 98 that
is exposed by the holder opening portion 911 as shown in
FIG. 7. A CPU (not shown in the drawings) of the printer 1 is
electrically connected to the electronic parts 981 shown in
FIG. 10. The CPU of'the printer 1 is therefore able to specify
the type of the ink, for example. The hollow needle 106 that
draws the liquid out of the liquid-holding container 31 pierces
the rubber plug (not shown in the drawings) that is disposed
inside the hollow portion 712 of the liquid-holding container
31. The hollow needle 106 has as hole through which the ink
flows. The ink inside the liquid-holding bag 13 is supplied to
the head portion (not shown in the drawings) through the
hollow needle 106.

As explained above, the liquid-holding container 31 and
the cartridge 3 of the present embodiment are provided with
the first projecting portion 83 and the second projecting por-
tion 85 on opposite sides of the vent plug 70. The length of the
second projecting portion 85 is shorter than that of the first
projecting portion 83 (refer to FIGS. 8 and 12). Therefore, by
checking the positional relationship of the first projecting
portion 83 and the second projecting portion 85, whose
lengths are different, with the vent plug 70 in the center, the
operator may determine which of the two types of liquids is
contained in the liquid-holding bag 13.

In the present embodiment, in the case where the first
projecting portion 83 is on the right side of the vent plug 70
and the second projecting portion 85 is on the left side of the
vent plug 70, the liquid-holding bag 13 contains a color ink
(refer to FIG. 8). In the case where the second projecting
portion 85 is on the right side of the vent plug 70 and the first
projecting portion 83 is on the left side of the vent plug 70, the
liquid-holding bag 13 contains a white ink (refer to FIG. 12).
Therefore, if the protruding portion on the left side of the vent
plug 70 is shorter than the protruding portion on the right side,
the operator may determine that the liquid-holding bag 13
contains a color ink. If the protruding portion on the right side
of the vent plug 70 is shorter than the protracting portion on
the left side, the operator may determine that the liquid-
holding bag 13 contains a white ink. Furthermore, varying the
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differences in length between the first projecting portion 83
and the second projecting portion 85 makes it possible for the
operator to distinguish among a plurality of types of liquids.

When mounting the liquid-holding container 31 in the first
case 33, the operator grasps the vent plug 70 and engages the
first projecting portion 83 and the second projecting portion
85 with the first case 33. In the present embodiment, the
operator may easily determine the type of the ink by checking
the vent plug 70 that he is grasping. Therefore, the liquid-
holding bag 13 does not require a label that indicates the type
of'the ink. Even in a case where a label that indicates the type
of the ink is provided on the liquid-holding bag 13, it is
acceptable for the operator not to check the label. The opera-
tor may easily perform the series of operations of grasping the
vent plug 70 of the liquid-holding container 31, checking the
type of the ink, and mounting the liquid-holding container 31
in the first case 33.

The first projecting portion 83 and the second projecting
portion 85 are components by which the types of the inks may
be distinguished and are components that engage with the
first case 33. Therefore, the costs of the liquid-holding con-
tainer 31 and the cartridge 3 may be reduced from what they
would be in a case where the components by which the types
of the inks may be distinguished and the components that
engage with the first case 33 are provided separately.

The second projecting portion 85 bends at an edge in a
direction (in the present embodiment, the downward direc-
tion) that intersects the X axis direction, then extends in the
opposite direction, which is upward. The operator may rec-
ognize the second projecting portion 85 more easily than
would be possible if the second projecting portion 85 were
simply a wall portion that extends in a straight line in the
direction that intersects the X axis direction. Therefore, the
operator may easily determine which of the two types of
liquids is contained in the liquid-holding bag 13.

The first mounting portion 74 is a flat portion that extends
in the left-right direction, in which the first projecting portion
83 and the second projecting portion 85 are disposed opposite
one another (refer to FIG. 7). The operator is able to check the
lengths of the first projecting portion 83 and the second pro-
jecting portion 85 by using as a reference the position in the
up-down direction of the first mounting portion 74, which
extends in the left-right direction. The operator may check the
difference in the lengths of the first projecting portion 83 and
the second projecting portion 85 more easily than would be
possible in a case where the first mounting portion 74 is not
provided. The operator is therefore easily able to determine
the type of the liquid.

The first mounting portion 74, which is a flat portion, is
configured to support the vent plug 70. When the liquid-
holding container 31 is mounted in the first case 33 of the
cartridge 3, the first case 33 supports the first mounting por-
tion 74. The orientation of the liquid-holding container 31 is
stable. Even in the state in which the first mounting portion 74
is supported by the first case 33, the operator may easily check
the difference in the lengths of the first projecting portion 83
and the second projecting portion 85. Therefore, the operator
may easily determine the type of the liquid.

The attaching portion 80 is provided with the engagement
holes 813 and 814 that engage with the vent plug 70 in the first
orientation and the second orientation. Using the single type
of the attaching portion 80, the operator may switch the
positional relationships of the first projecting portion 83 and
the second projecting portion 85 with respect to the vent plug
70 by switching the orientation of the attaching portion 80
between the first orientation and the second orientation. The
two types of the liquid-holding container 31 that enable the
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types of the liquids to be determined may therefore be manu-
factured easily. If the first projecting portion 83 and the sec-
ond projecting portion 85 were to be formed as a single unit
with the vent plug 70, two types of the vent plug 70 would be
required, with the positions of the first projecting portion 83
and the second projecting portion 85 switched. The costs of
the liquid-holding container 31 and the cartridge 3 may be
reduced from what they would be in that case.

As shown in FIG. 8, the distance in the left-right direction
between the center of the first projecting portion 83 in the first
orientation and the right edge of the vent plug 70 is defined as
a first distance [.4. The distance in the left-right direction
between the center of the second projecting portion 85 in the
first orientation and the left edge of the vent plug 70 is defined
as a second distance 5. As shown in FIG. 12, in a case where
the attaching portion 80 is in the second orientation, the area
in which the first projecting portion 83 extends in the left-
right direction includes a position where the distance from the
vent plug 70 is the second distance L5. The area in which the
second projecting portion 85 extends in the left-right direc-
tion includes a position where the distance from the vent plug
70 is the first distance L4.

In the left-right direction, in which the first projecting
portion 83 and the second projecting portion 85 are disposed
opposite one another, the positional relationships of the first
projecting portion 83 and the second projecting portion 85
with respect to the vent plug 70 are substantially the same,
even if the attaching portion 80 is switched between the first
orientation and the second orientation. Therefore, without
considering the positional relationships of the first projecting
portion 83 and the second projecting portion 85 with respect
to the vent plug 70 in the left-right direction, the operator may
recognize that the lengths of the first projecting portion 83 and
the second projecting portion 85 in the projecting direction
are different. The operator may easily determine that the
lengths of the first projecting portion 83 and the second pro-
jecting portion 85 are different. The operator may easily
determine the type of the ink that is contained in the liquid-
holding container 31.

The first projecting portion 83 protrudes from any one of
the first openings 371 and 372 (refer to FIGS. 10 and 13). For
example, in the case where the attaching portion 80 is in the
first orientation, as shown in FIG. 10, the first projecting
portion 83 protrudes from the first opening 372 n the right side
of'the first case 33. From the outer side of the first case 33, the
operator may visually check the first projecting portion 83
that protrudes from the first opening 372. The operator may
confirm that the cartridge 3 is one inside of which is disposed
the liquid-holding container 31 that is filled with a color ink.

In the case where the attaching portion 80 is in the second
orientation, as shown in FIG. 13, the first projecting portion
83 protrudes from the first opening 371 in the left side of the
first case 33. From the outer side of the first case 33, the
operator may visually check the first projecting portion 83
that protrudes from the first opening 371. The operator may
confirm that the cartridge 3 is one inside of which is disposed
the liquid-holding container 31 that is filled with a white ink.
Therefore, by checking the position of the first projecting
portion 83 that protrudes from the first case 33, the operator
may determine the type of the ink that is contained in the
liquid-holding bag 13. It is not necessary for the operator to
remove the second case 40 from the first case 33 in order to
check the type of the ink.

As shown in FIGS. 10 and 13, the first projecting portion 83
and the first engaging nubs 834 that protrudes from any one of
the first openings 371 and 372 are disposed in any one at the
grooves 361 and 362. The first projecting portion 83 and the
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first engaging nubs 834 do not protrude below the bottom
edge of the supporting wall portion 34. In a case where the
cartridge 3 is placed on a flat surface such as a desk or the like,
the first projecting portion 83 and the first engaging nubs 834
do not come into contact with the flat surface. Damage to the
first projecting portion 83 and the first engaging nubs 834 may
therefore be inhibited. A case in which it is difficult to deter-
mine the type of the ink that is contained in the liquid-holding
bag 13 may be prevented. Inhibiting damage to the first
engaging nubs 834 means that it is difficult for the engage-
ment between the first engaging nubs 834 and the first case 33
to be broken. A case in which the liquid-holding container 31
comes out of the first case 33 may therefore be prevented.
Because the first projecting portion 83 and the first engaging
nubs 834 do not come into contact with the flat surface, a case
in which the orientation of the cartridge 3 becomes unstable
may be prevented.

The second projecting portion 85 engages with any one of
the second openings 391 and 392. The liquid-holding con-
tainer 31 is more resistant to coming out of the first case 33
than it would be if the second projecting portion 85 did not
engage with any one of the second openings 391 and 392. The
second projecting portion 85 is plate-shaped and extends
downward, which is a direction that is orthogonal to the X
axis direction, bends at its lower edge, and then extends in the
opposite direction. The second projecting portion 85 is elas-
tically deformable. The second projecting portion 85 may be
engaged with any one of the second openings 391 and 392 by
elastic force. The liquid-holding container 31 is more resis-
tant to coming out of the first case 33 than it would be if the
second projecting portion 85 did not deform elastically. The
first projecting portion 83 reliably protrudes from any one of
the first openings 371 and 372. A case in which it is difficult
determine the type of the liquid may therefore be prevented.

The first projecting portion 83 and the second projecting
portion 85 respectively include the first engaging nubs 834
and the second engaging nubs 856. The liquid-holding con-
tainer 31 is more resistant to coming out of the first case 33
than it would be if the first engaging nubs 834 and the second
engaging nubs 856 were not provided. The first projecting
portion 83 reliably protrudes from any one of the first open-
ings 371 and 372. A case in which it is difficult to determine
the type of the ink that is contained in the liquid-holding bag
13 may therefore be prevented.

As shown in FIG. 10, the vent plug 70 and the first mount-
ing portion 74 are provided in the area that include a position
that is at the midpoint between the first engaging nubs 834 and
the second engaging nubs 856. The forces that hold the vent
plug 70 in place by acting on the first engaging nubs 834 and
the second engaging nubs 856 are distributed more uniformly
than would be the case if one of the vent plug 70 and the first
mounting portion 74 were not provided in an area that
includes a position that is at the midpoint between the first
engaging nubs 834 and the second engaging nubs 856.
Because the vent plug 70 is resistant to being tilted obliquely,
a case in which the first engaging nubs 834 disengage from
the first case 33 and the second engaging nubs 856 disengage
from the first case 33 may be suppressed. Therefore, a case in
which the liquid-holding container 31 comes out of the first
case 33 may be prevented. The first projecting portion 83
reliably protrudes from any one of the first openings 371 and
372. A case in which it is difficult to determine the type of the
ink may therefore he prevented.

The first openings 371 and 372 are provided in positions
that correspond to the first projecting portion 83 of the attach-
ing portion 80 in the second orientation and the first orienta-
tion, respectively. The opening wall portions 381 and 382 are
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provided in positions that correspond to the second projecting
portion 85 of the attaching portion 80 in the first orientation
and the second orientation, respectively. The positional rela-
tionships of the first projecting portion 83 and the second
projecting portion 85 with respect to the vent plug 70 are
switched by switching the single type of the attaching portion
80, which engages with the vent plug 70, between the first
orientation and the second orientation. The vent plug 70 can
therefore be mounted in the first case 33. The first projecting
portion 83 protrudes from one of the first openings 371 and
372 regardless of whether the attaching portion 80 is in the
first orientation or the second orientation. Therefore, the
operator may determine the type of the ink by checking the
first projecting portion 83 that protrudes from one of the first
openings 371 and 372.

The first projecting portion 83 and the second projecting
portion 85 engage with the first case 33 in positions on oppo-
site sides of the vent plug 70. The engagement between the
vent plug 70 and the first case 33 is more resistant to disen-
gaging than would be the case if only one projecting portion
projected from the vent plug 70 and engaged with an engage-
ment hole in the first case 33, for example. The second pro-
jecting portion 85 is engaged with any one of the second
openings 391 and 392 by elastic force. The vent plug 70 is
more resistant to being displaced in the left-right direction, in
which the second projecting portion 85, the vent plug 70, and
the first projecting portion 83 are arrayed, than would be the
case if the second projecting portion 85 engaged with any one
of'the second openings 391 and 392 in a state in which it was
not elastically deformed. The engagements between the first
projecting portion 83 and any one of the first openings 371
and 372 are resistant to disengaging. The engagements
between the second projecting portion 85 and any one of the
second openings 391 and 392 are resistant to disengaging.
Therefore, a case in which the liquid-holding container 31
comes out of the first case 33 may be prevented.

The first engaging nubs 834 engage with the outer face 345
of the supporting wall portion 34. The vent plug 70 is more
resistant to moving upward, which is the direction away from
the supporting wall portion 34, than would be the case if the
first engaging nubs 834 were not provided. The engagements
between the first engaging nubs 834 and any one of the first
openings 371 and 372 are resistant to disengaging. Therefore,
a case in which the vent plug 70 floats up from the supporting
wall portion 34 may be prevented. The second engaging nubs
856 engage with any one of the opening wall portions 381 and
382. The engagements between the second projecting portion
85 and any one of the opening wall portions 381 and 382 are
more resistant to disengaging than would be the case if the
second engaging nubs 856 were not provided. Therefore, a
case in which the liquid-holding container 31 comes out of the
first case 33 may be prevented.

The vent plug unit 7 is provided with the first mounting
portion 74 and the second mounting portion 75. The vent plug
70 is supported by the first support portion 346 and the second
support portion 347 of the supporting wall portion 34. The
orientation of the vent plug 70 is more stable than would be
the case if the vent plug 70 were supported at only one
location. The engagements between the first engaging nubs
834 and the first case 33 are resistant to disengaging. The
engagements between the second engaging nubs 856 and the
first case 33 are resistant to disengaging. Therefore, a case in
which the liquid-holding container 31 comes out of the first
case 33 may be prevented.

The attaching portion 80 is a separate unit from the vent
plug 70. Therefore, the attaching portion 80 is not limited to
being attached to the vent plug 70 of the present embodiment,
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and it may be easily attached to various types of vent plugs.
For example, the operator may remove the attaching portion
80 from the vent plug 70 of a liquid-holding container 31 that
has been used and reuse it as the attaching portion 80 for the
new liquid-holding container 31. Therefore, the attaching
portion 80 may easily be given a structure that prevents the
case in which the liquid-holding container 31 from coming
out of the case 32.

As described above, the liquid-holding container 31
according to the present embodiment is resistant to coming
out of the first case 33. Therefore, the operator may check the
position of the first projecting portion 83 from the outer side
of the first case 33. The operator may reliably determine the
type of the ink that is contained in the liquid-holding bag 13.

The holder 90, which holds the electric circuit board 98, is
disposed on the top side of the attaching portion 80, which is
the opposite side from the projecting direction. The operator
may mount the liquid-holding container 31 that holds the
electric circuit board 98 reliably in the first case 33. The
holder clips 914 and 915, which are provided on the holder
engaging portions 912 and 913, engage with the engagement
openings 873 and 874 that are provided in the extending wall
portions 871 and 872. The liquid-holding container 31 may
hold the electric circuit board 98 more reliably than would be
the case if the holder clips 914 and 915 were not engaged with
the engagement openings 873 and 874.

The holder 90 is provided with the extension portion 93,
which extends toward the rear, and the projecting portion 94,
which projects upward from the extension portion 93. The
operator may recognize the orientation of the holder 90 more
easily than would be the case if the extension portion 93 and
the projecting portion 94 were not provided. In a case where
the operator attaches the holder 90 to the attaching portion 80,
a case in which the holder 90 is disposed in the wrong orien-
tation may be prevented. Because the electric circuit board 98
thus is disposed in the correct orientation, the electronic parts
981 may be electrically connected to the CPU of the printer 1
reliably.

The present disclosure is not limited to the embodiment
that is described above, and various types of modifications
can be made. The liquid whose type the operator determines
by checking the first projecting portion 83 and the second
projecting portion 85 is not limited to an ink. For example, by
using the first projecting portion 83 and the second projecting
portion 85, the operator may also distinguish between an ink
and a discharge agent that removes the color from a dyed
fabric. In that case, in the liquid-holding container 31 that
contains the discharge agent, the first projecting portion 83 is
disposed on the right side of the vent plug 70, and the second
projecting portion 85 is disposed on the left side of the vent
plug 70. In the liquid-holding container 31 that contains the
ink, the second projecting portion 85 is disposed on the right
side of the vent plug 70, and the first projecting portion 83 is
disposed on the left side of the vent plug 70. By using the first
projecting portion 83 and the second projecting portion 85,
the operator may also distinguish between two types of lig-
uids that have different viscosities.

The cartridge 3 may also be provided with one groove,
instead of the two grooves 361 and 362. The cartridge 3 may
also be provided with one first opening, instead of the two first
openings 371 and 372. The cartridge 3 may be provided with
the one first opening in the one groove and the first projecting
portion may be caused to project into and engage with the one
first opening. The cartridge 3 may also be provided with one
second opening, instead of the two second openings 391 and
392. In the cartridge 3, the second projecting portion may be
caused to engage with the one second opening. For example,
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a case that is attached to the liquid-holding container 31 on
which the attaching portion 80 is in the first orientation may
be provided with the first opening 372, the second opening
391, and the groove 362. A case that is attached to the liquid-
holding container 31 on which the attaching portion 80 is in
the second orientation may be provided with the first opening
371, the second opening 392, and the groove 361.

It is also acceptable for the grooves 361 and 362 not to be
provided. The first openings 371 and 372 may also be pro-
vided in portions of the supporting wall portion 34 that are not
grooves. In that case, through any one of the first openings
371 and 372, the first engaging nubs 834 of the first projecting
portion 83 may engage with the outer face 345 of the support-
ing wall portion 34 where no grooves are provided. In that
case, the first projecting portion 83 would protrude below the
outer face 345. The openings 120A to 120F of the cartridge
mounting portion 8 may be provided with recessed portions
that are recessed downward, instead of being provided with
the protuberances 121 and 122. When the cartridges 3 are
mounted in the openings 120A to 120F, the first projecting
portions 83 and the second projecting portions 85 can pass
through the recessed portions.

The first projecting portion 83 and the second projecting
portion 85 may also be formed as a single unit with the vent
plug 70, instead of being provided separately from the vent
plug 70 in the attaching portion 80.

The length of the second projecting portion 85 in the pro-
jecting direction needs only to be shorter than the length of the
first projecting portion 83 in the projecting direction. The
shapes of the first projecting portion 83 and the second pro-
jecting portion 85 may also be different from what they are in
the present embodiment. Instead of extending in a direction
that is orthogonal to the X axis direction, the first projecting
portion 83 and the second projecting portion 85 may extend in
any direction that intersects the X axis direction. It is also
acceptable for the first projecting portion 83 and the second
projecting portion 85 not to extend in a direction that is
strictly orthogonal to the X axis direction. It is also acceptable
for the second projecting portion 85 not to be provided with
the portion that elastically deforms and bends at its protruding
end portion. Instead, it is acceptable for the second projecting
portion 85 to extend in a direction that intersects the face of
the liquid-holding bag 13, as with the first projecting portion
83. In this case, the first engaging nubs 834 of the first pro-
jecting portion 83 engage with the outer face 345 in the
groove 361. It is also acceptable for the first engaging nubs
834 and the second engaging nubs 856 not to be provided. In
that case, the first projecting portion 83 and the second pro-
jecting portion 85 may engage with the first case 33 by press
fitting, for example. It is also acceptable for the holder 90 not
to be provided with the extension portion 93 and the project-
ing portion 94. It is also acceptable for the holder 90 and the
electric circuit board 98 not to be provided in the vent plug
unit 7. It is also acceptable for the attaching portion 80 not to
be provided with the electric circuit board 98. Itis also accept-
able for the vent plug 70 and the first mounting portion 74 not
to be provided in positions that include a position that is at the
midpoint between the first engaging nubs 834 and the second
engaging nubs 856. It is also acceptable for the first mounting
portion 74 and the first support portion 346 not to be provided.
It is also acceptable for the second mounting portion 75 and
the second support portion 347 not to be provided. It is also
acceptable for the second case 40 not to be provided.

The liquid-holding container 31 and the cartridge 3 may
also be used by being mounted in a device other than the
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printer 1. The liquid-holding container 31 and the cartridge 3
may also be used without being mounted in the printer 1 or
any other device.

As indicated by the first distance [.4 and the second dis-
tance L51in FIGS. 8 and 12, in the left-right direction, in which
the first projecting portion 83 and the second projecting por-
tion 85 are disposed opposite one another, the positional
relationships of the first projecting portion 83 and the second
projecting portion 85 with respect to the vent plug 70 are
substantially the same, even if the attaching portion 80 is
switched between the first orientation and the second orien-
tation. A different example of these positional relationships
will be explained.

In a vent plug unit 701 that is shown in FIG. 17, the length
in the right portion of a base portion 803 of an attaching
portion 801 is longer than the length in the left-right direction
of the base portion 81 of the attaching portion 80 in the vent
plug unit 7 that is shown in FIG. 8, and the first projecting
portion 83 is positioned farther to the right side. The attaching
portion 801 is in a first orientation. An engagement hole 819
is provided in the center of the base portion 803 in the left-
right direction. The engagement hole 819 penetrates through
the base portion 803 in the up-down direction. The engage-
ment hole 819 is above the cylindrical portion 724. The screw
99 engages the attaching portion 801 with the vent plug 70
through the engagement hole 819.

As shown in FIG. 18, when the attaching portion 801 is in
a second orientation, the second projecting portion 85 is
positioned farther to the right side than it is in the vent plug
unit 7 that is shown in FIG. 12. The engagement hole 819 is
above the cylindrical portion 724. The screw 99 (refer to FIG.
9) engages the attaching portion 801 with the vent plug 70
through the engagement hole 819. The base portion 803 is
provided with holes (not shown in the drawings) where the
protruding portion 728 (refer to FIG. 9) is disposed in each of
the first orientation and the second orientation. The vent plug
unit 701 may also he provided with the holder 90 and the
electric circuit board 98.

As shown in FIG. 17, the distance in the left-right direction
between the center of the first projecting portion 83 in the first
orientation and the right edge of the vent plug 70 is defined as
a first distance [.6. The distance in the left-right direction
between the center of the second projecting portion 85 in the
first orientation and the left edge of the vent plug 70 is defined
as a second distance 7. As shown in FIG. 18, in a case where
the attaching portion 801 is in the second orientation, the
distance in the left-right direction between the center of the
first projecting portion 83 and the vent plug 70 is the second
distance L7. The distance in the left-right direction between
the center of the second projecting portion 85 and the vent
plug 70 is the first distance L6.

Therefore, in the left-right direction, in which the first
projecting portion 83 and the second projecting portion 85 are
disposed opposite one another, the positional relationships of
the first projecting portion 83 and the second projecting por-
tion 85 with respect to the vent plug 70 are substantially the
same, even if the attaching portion 801 is switched between
the first orientation and the second orientation. In the same
manner as in the embodiment that is described above, the
operator may easily determine the type of the ink that is
contained in the liquid-holding container 31, without consid-
ering the positional relationships of the first projecting por-
tion 83 and the second projecting portion 85 with respect to
the vent plug 70.

It a also acceptable, in a case where the attaching portion
801 is switched between the first orientation and the second
orientation, for the positional relationships of the first pro-
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jecting portion 83 and the second projecting portion 85 with
respect to the vent plug 70 not to be substantially the same in
the left-right direction, in which the first projecting portion 83
and the second projecting portion 85 are disposed opposite
one another.

The apparatus and methods described above with reference
to the various embodiments are merely examples. It goes
without saying that they are not confined to the depicted
embodiments. While various features have been described in
conjunction with the examples outlined above, various alter-
natives, modifications, variations, and/or improvements of
those features and/or examples may be possible. Accordingly,
the examples, as set forth above, are intended to be illustra-
tive. Various changes may be made without departing from
the broad spirit and scope of the underlying principles.

What is claimed is:

1. A cartridge, comprising:

a liquid-holding container that includes

a liquid container portion that is flexible and configured
to contain a liquid,

a hollow vent plug that is connected to the liquid con-
tainer portion,

afirst engaging portion that is connected to the vent plug
and extends in a direction that intersects a face of the
liquid container portion, and

a second engaging portion that is connected to the vent
plug on the opposite side of the vent plug from the first
engaging portion, the second engaging portion
extending in the direction that intersects the face of
the liquid container portion, such that the second
engaging portion is opposite the first engaging portion
and being shorter than the first engaging portion from
a face that includes an axis of the vent plug, and the
second engaging portion being configured to deform
elastically in a direction toward the vent plug, and a
case that is configured to support the liquid holding
container and includes

a first opening that is configured to be a portion with
which the first engaging portion engages, and

a second opening that is configured to be a portion with
which the second engaging portion engages in an
elastically deformed state.

2. The cartridge according to claim 1, wherein

the case includes a supporting wall portion that is config-

ured to support the liquid-holding container and extends
parallel to the axial direction of the vent plug,

the first opening is provided in the supporting wall portion,

the second opening is formed in an opening wall portion

that is a wall portion that is connected to the supporting
wall portion,

the first engaging portion includes a first engaging nub, the

first engaging nub being a nub portion that is configured
to engage with an outer face that is on the opposite side
of the supporting wall portion from an inner face on the
side on which the liquid-holding container is located,
and

the second engaging portion includes a second engaging

nub, the second engaging nub being a nub portion that is
configured to engage with an inner side of the opening
wall portion.

3. The cartridge according to claim 2, wherein

the case includes two grooves that are provided in the outer

face of the supporting wall portion, the two grooves
being recessed in a direction from the supporting wall
portion toward the liquid-holding container.

the first opening is provided in at least one of the two

grooves,
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the first engaging nub is configured to engage with the
outer face in at least one of the two grooves, and

the opening wall portion is provided on the inner face side
of the at least one of the two grooves.

4. The cartridge according to claim 2, wherein

the case includes a first mounting portion that is provided
on an outer face of the vent plug, the first mounting
portion being provided in an area that includes a position
that is midway between the first engaging nub and the
second engaging nub in the direction in which the first
engaging portion and the second engaging portion are
arrayed, and

the supporting wall portion includes a first support portion
that is configured to support the first mounting portion.

5. The cartridge according to claim 4, wherein

the case includes a second mounting portion that is pro-
vided on the outer face of the vent plug, the second
mounting portion being provided to a side of the first
mounting portion along the axis direction, and

the supporting wall portion includes a second support por-
tion that is configured to support the second mounting
portion.

6. The cartridge according to claim 1, wherein

the liquid-holding container includes an attaching portion
on which the first engaging portion and the second
engaging portion are provided, the attaching portion
being a separate unit from the vent plug and configured
to be attached to the vent plug.

7. The cartridge according to claim 6, wherein

the liquid-holding container includes a holder that holds an
electric circuit board, the holder being mounted on the
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opposite side of the attaching portion from a projecting
direction, the projecting direction being the direction in
which the first engaging portion and the second engag-
ing portion extend from the vent plug.
8. The cartridge according to claim 7, wherein
the holder includes
aholder opening portion that exposes the electric circuit
board to view,
holder engaging portions, each of which is an engaging
portion that extends in the projecting direction from
one of a pair of edges of the holder opening portion,
and
holder clips, each of which is a clip portion that is pro-
vided on a tip of one of the holder engaging portions,
and
the attaching portion includes
extending wall portions that are a pair of wall portions
that extend in the opposite direction from the project-
ing direction, and
engagement openings, each of which is an opening that
is provided in one of the extending wall portions and
with which the holder clips are capable of engaging.
9. The cartridge according to claim 7, wherein
the holder includes
an extension portion that extends from the holder toward
a side of the axis direction, and
a projecting portion that projects from the extension
portion in the opposite direction from the projecting
direction.



